The mouse vomeronasal organ (VNO) plays a critical role in semiochemical detection and social communication. However, many basic mechanisms that control VNO physiology remain largely unknown. Here, we investigate proton-mediated activity in the mouse VNO. We show that mouse urinary pH in experienced females varies in a cycle-dependent manner. Using whole-cell patch-clamp recordings from visually identified sensory neurons in acute VNO slices, we show that acidic pH increases vomeronasal neuron excitability. Surprisingly, our recordings indicate no substantial involvement of 'classical' proton-activated ion channels. Instead, the pharmacological profile and biophysical properties of low pH responses implicate hyperpolarization-activated cyclic-nucleotidegated (HCN) ion channels in proton-mediated vomeronasal signaling. Together, our results suggest HCN channel-dependent vomeronasal gain control of social chemosignalling.
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